CIHM 
Microfiche 
Series 
(Monographs) 


ICMH 

Collection  de 
microfiches 
(monographies) 


m 


Canadian  Institute  for  Historical  Microraproductions  /  Institut  Canadian  da  microraproductions  historique* 


I 

! 


Technical  and  Bibliographic  Notes  /  Ncies  technique  et  bibliographiques 


The  Institute  has  attempted  to  obtain  the  best  original 
copy  available  for  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any  of 
the  images  in  the  reproduction,  or  which  may 
significantly  change  the  usual  method  of  filming  are 
checked  below. 


0 


D 

D 


D 


Coloured  covers  / 
Couverture  de  couleur 


I     I  Covers  damaged  / 

' — '  Couverture  endommagee 

I     I  Covers  restored  and/or  laminated  / 

— '  Couverture  restauree  et/ou  pellicutee 

I     I  Cover  title  missing  /  Le  litre  de  couverture  manque 

j     I  Coloured  maps  /  Cartes  geographiques  en  couleur 

I     I  Coloured  ink  (i.e.  other  than  blue  or  black)  / 

Encre  de  couleur  (i.e.  autre  que  bleue  ou  noire) 

I     I  Coloured  plates  and/or  illustrations  / 

'^ — '  Plancties  et/ou  ill'jstrations  en  couleur 

I     I  Bound  with  other  material  / 

' — '  Retie  avec  d'autres  documents 


Only  edition  available  / 
Seule  edition  disponible 

Tight  binding  may  cause  shadows  or  distortion 
along  interior  margin  /  La  reliure  serree  peut 
causer  de  I'ombre  ou  de  la  distorsion  le  long  de 
la  marge  interieure. 

Blank  leaves  added  during  resto,  >tk)ns  may  appear 
v^ithin  the  text.  Whenever  possible,  these  have 
been  omitted  from  filming  /  II  se  peut  que  certaines 
pages  blanches  ajoutees  lors  d'une  restauration 
apparaissent  dans  le  texte,  mais,  kirsque  cela  etait 
possible,  ces  pages  n'ont  pas  6t6  filmees. 


L'Institut  a  microfilme  le  meilleur  examplaire  qu'il  lui  a 
ete  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire  qui  sont  peut-etre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  una  image  reproduite, 
ou  qui  peuvent  exiger  une  modifications  dans  la  meth- 
ods normale  de  filmage  sont  indiques  ci-dessous. 

I     [      Coloured  pages  /  Pages  de  couleur 

j     I      Pages  damaged  /  Pages  endommagees 

I     I      Pages  restored  and/or  laminated  / 
' — '      Pages  restaurees  et/ou  pelliculees 

rjl      Pagef  discoloured,  stained  or  foxed  / 

—  Pages  decolorees,  tachetees  ou  piquees 

I     I      Pages  detached  /  Pages  detachees 

lyi      Showthrough  /  Transparence 

I     I      Quality  of  print  varies  / 

' — I      Qualite  inegale  de  I'impression 

I     I      Includes  supplementary  material  / 

—  Comprend  du  materiel  supplementaire 

I  I  Pages  v^holly  or  partially  obscured  by  errata 
' — '  slips,  tissues,  etc.,  have  been  refilmed  to 
ensure  the  best  possible  image  /  Les  pages 
totalement  ou  partiellement  obscurcies  par  un 
feuillet  d'errata,  une  pelure,  etc.,  ont  ete  filmees 
a  nouveau  de  fagon  a  obtenir  la  meilleure 
image  possible. 

I  I  Opposing  pages  with  varying  colouration  or 
' — '  discotourations  are  filmed  twice  to  ensure  the 
best  possible  image  /  Les  pages  s'opposant 
ayant  des  colorations  variables  ou  des  decol- 
orations sont  filmees  deux  fois  afin  d'obtenir  la 
meilleur  image  possible. 


[3 


Additional  comments  / 
Commentaires  suppler,  .entaires: 


Pagination  is  as  folloivs   :   p.    [l],   [XXIX]-XLIV. 


1 

Thiji 
Cedo 

lOX 

Etm  is 
cumti 

filina 
itest 

dat  t 
filme 

htrnl 
au  tai 

14X 

uction  ratio  chackad  balow/ 
X  de  reduction  mdique  ci-dessous 
18X 

22X 

26  X 

»x 

J 

^2X 

1SX 

20X 

24  X 

28  X 

32  X 

Tha  copy  filmtd  hart  h»  baan  raproduead  thanki 
to  tha  ganarotity  of: 

D.B.  Weldon  Library 
University  of  Western  Ontario 


L'axamplaira  fllmi  fut  raproduit  grlca  i  la 
gintrotiti  da: 

D.B.  Wtldon  Library 
University  of  Western  Ontario 


Tha  imaga*  appaaring  hara  ara  tha  baat  quality 
poailbia  coniidaring  tha  condition  and  lagiblllty 
of  tha  original  copy  and  in  kaaping  with  tha 
filming  contract  tpaclflcatlona. 


Laa  imagat  luivanta*  ont  *ta  raproduitaa  avac  la 
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baginning  with  tha  front  covar  and  anding  on 
tha  last  paga  with  a  printad  or  llluatratad  impraa- 
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raproduit  an  un  saul  cllcha.  il  ast  filmi  i  partir 
da  I'angla  supirlaur  gaucha,  da  gauche  i  droits. 
at  da  haut  an  bas.  an  pranant  la  nombra 
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■'iri-cfor  iir  tin    l)<>Tiiiiil.ii<  K\p<TJir  rital  Kirn.. 

Til.'  i.r-p,„i/ui„„|  „f  ,|„.  u„,„i  SwiHi-  of  Cuna.la  in  l>>-.'.  »,»  ih^ 

mfuiiH  ,.f  l,nni.'int.  t,.-,.|li,.r  lli,.  wiilt...!  «.,rl<.r-  in  sriwi,..  ui,.'  111.  r.i- 

turo  r,.„iin,i;  m  ,iiir,.,v„t  pan,  „r  ihe  I),„„ii,ion,  ,,„d  wilhin  ii»  l,„„i,..| 

nuiii  ,.T,l„p  won.  i,„iii.l,.,l  r..|irvs,ntalivw  „r  ,n..,.t  l.ruiulu.s  of  kimul,  ,|..,. 

In  .h.  -...nR  tli,  n„.n,lHT  t„  I,..  ,a,..,|  |„r  il„.  ,„„,  U-,,,;;  i„  ,1. .-.mv 

of  pr,.s»l,„«  „ir„,.r  of  .l„«  S..,i,.ly.  ,.,„•..  i,  mk.,.  ,l,at  ,i„rin,-  ,h,.  .ou™. 
of  y.ars  tlio  .UlWrna  hrunilus  „f  s.irm..  an,,  liLTatiif  -i.al]  1,,.  i  i,n 

honour,,!  tl.roMBh  ir  r,.|,r«-nlalivv».     It  l,as  Ihvm  ll...  ,.i»>o,n  for  ll„. 

D„.nik.r  ,.l,...l,,l  to  tl„.  l'r,,i,l,.,„^  to  ,l,>„t,.  ,1„.  „„„,  ,„,rtio„  of  l,i^ 
atWr™  to  th,.  pr,.s,.r,lati..„  l„.f„iv  th,.  i,„.|„l„,-.,  „f  »„„„.  of  tl„.  iiH.r,. 
llnp.irtant  aii,l  int,T,*lin}.'  f,.atiir,«  of  ili,.  work  In  ulii.l,  li,,  Is  ..n-a-  ,1 
r,T,iut  nil.  t,„.n  to  call  your  ,ittcniioti  i«  ,oni.  facts  in  conmvlio„ 
Willi  tl„.  ,lcvflopni,.nt  an,l  pniprcw  of  aL-ricuIliir"  in  ",.n,.ral  aU..  I,. 
th.1  pr,.at  apritultiiral  prof-n^ss  wlmh  ha»  tak,.ii  pl,,r  i„  fanaila  .iunn" 
the  past  twenty  yoars  ami  to  tl,<.  t'lorloiia  outlook  for  tli,.  future 

Ev,.ry  r,,i,l>.r  of  ili,.  ()1,|  ■IVstame.:,  i  familiar  with  ti,,.  r,.f,.r,.M,™ 
to  Kjri-pt  as  ,i  laml  ri.li  in  .■..rti,  on,,  tliat  pr,i,hi,,.il  suili,  i.nt  f,.r  its  own 
popululi.m  an,I  a  surjihis  also  for  export  to  n,.i-lil,ourin,'  .■oimtrie^  rii.^ 
[latriareh  .Taeoh,  ,lurin-  tl„.  time  of  gn-at  famiiv  .  s.^ut  liis  t^n  sons  to  l,uy 
corn  m  Kj.'ypt  saying  "  n,.Iiol,l  1  liave  lieard  that  then'  if  crti  in  E:^i(<. 
P't  y,ui  ilown  thither  nml  l.uy  for  us  from  thone,..  th.>t  w,.  may  li  ■•  an.l 
not  die.''  Profane  liislor^-  hears  testimony  to  the  skill  of  llie  far  n 
of  ancient  Egypt.  aii,l  this  skill  was  exercised  un,ler  favourahle  c.n.li. 
lions.  The  soil  was  naturally  fertile  and  was  still  further  enricheii  v 
the  annual  overflow  of  the  Nile. 

The  nomads  of  the  patriarehal  ages  while  mainlv  dep..n.!ing  f,.r 
sustenance  on  their  florks  an,l  herds,  also  engaged,  in' some  instan.es 
extensively  in  the  tilling  of  the  soil.  Isaac  comliined  tillage  with  ™.s- 
toral  ocenpations  for  w,  read  that  he  sowcl  in  the  lan,l  of  Oerar  and 
reaped  a  hundred  fold.  .Tob  also  is  represented  as  having,  besi,l..s 
immense  possessions  in  flocks  and  herds.  ;-,00  yoke  of  oven  which  he  ,.m- 
ployed  in  ploughing  and  in  a  very  great  hnsbt  idri-.  The  Tsraelitcs  were 
one  of  the  great  agricultural  nations  of  antiquity,  mtich  the  larger 
proportion  of  them  being  occupied  in  that  pursuit.  Their  principal 
crops  were  wheai,  barley,  spelt,  millet,  beans  ami  lentils.  Thev  also  lia,! 
vineyard"  and  groves  of  olive  and  fig  trees.  Theirs  was  a  land  of  corn 
and  wine,  a  land  of  bread  and  vineyards,  of  olive  oil,  milk  and  honev. 
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ciihiMii.'.l  ill  Kti^Iatnl.  I'rinr  t.i  iiii.-<  ilic  -mull  <iii;iiiiili"'  ui  ■. . '/I'taM-'H 
iiK.'.l.  Wire  iiiiiM.ri.'il  frniii  Ilollainl  ari-l  Flan.l--r--  limn.'  in  !ii-  Histm'-, 
of  Knj:Iiin.l.  jtiK-iilvinu  of  tlii^  iwrioil,  mivh  lliat  (Ju.'.-n  Ciillniriin'  uli- n  -^li.' 
wniiii'd  11  s»l,i<l  ";i.^  nUlip-d  to  .li^patrh  a  ?ii.'-'.n;_'»'r  !■'  II.ill;in.l  \»  -".  i'"- 
till'  rii'C('^ii*arv  in.th'riiil. 

Ki-rtv  in  'li.'  If.tli  ..tilnrv.  f.iIlowiiiL'  tln'  in\.'nti'.n  --f  (trintintr  htkI 
t'  r'  ivaJ  of  liin-niiii:.  auriciiltnn'  part.'ok  ..f  th-'  I'-iHTai  nwak.iiini:  an-l 
inj;  llii^  coiir^o  of  till-*  ci'ntiiry.  wvcnil  iniportnnt  tr.'iiti'^.'rt  on  tin-  jiiih- 
jrrt  !t|iprnrf'c!,  wriit.n  liy  nn'n  who  i'Ii;;iil'i''!  I'auf'rly  in  tliin  n.-iiintcl  an-1 
hithrrtn  ilcsjii:;.'.!  ocrnpnllon.  The  informiition  tliii:*  jzivcri  .Ihl  iMt. 
however.  Tirodnci'  i-  rafiiil  clian.iro.  Tp  to  tho  niitMIr  of  the  Kth  ri'iiiiiry 
it    i^   snici   to  hav-  ii    a   rinnnion  praitiro,   t.i  now  siK'i'r3:*iv.'  .  rop?i   '.f 

yrnin  on  tho  sanu'  \i\  until  it  wus  lUtrpiy  riiliaii!>t.'il.  nnd  th-n  to  ]fn\o. 
it  foul  with  weed,-  lo  rrrovpr  soiiio  incitsurn  of  it-*  fertility  hy  nn  inderniiio 
period  of  rest. 

Diirinj;  tlio  hitler  part  r.f  tlie  unnie  <rnlury  th^^  mtotion  of  crnpn 
heirnn  to  he  pnirtisfii  under  the  nanio  of  nlternntt^  lui^hnndry.  and  lieforn 
the  end  of  that  .enturv.  -rreat  iinprovemont  had  taken  pliu-e,  not  only  in 
tho  tnetlinds  mlopted  for  the  jrrowini:  of  mips,  hut  also  in  the  'piality 
nnd  hreodin^  of  enttl.-  and  shiTp.  The  value  tn  ^nli-eqnent  •  n.ps  of  tho. 
ploiif:tiinc  un.liT  ot  rlovrr  to  rnrirh  tho  ?nil  was  al^o  known  and  mi)re 
,or  loss  prnrti.^eil  at  this  early  peri^.d. 

One  of  the  ;:reat  hurdens  which  rested  on  nffrieulture  in  early  times 
in  Griat  Britain  war*  the  levyin<r  of  Purveyiiiioe.  What  wai*  railed  tlio 
larirer  rnrvovnnro  involved   tho  ohlijration   on   th.-   nearest   farmers  tn 


furn'sh  at  the  eurn-nt  prices,  provisions,  earria;:e>.  etc.  in  ti 


me  of  war 


to  tho  Kind's  annies,  house 


id    oastles.       The 


iller    Purve 


inc^ided  tho  furnishitifr  of  tho  neu^ssary  provisions  for    *e  hou.'ehold  of 
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''"'".  '"  ^'vcTv  four  wbicri;  ,         ,f        "      ^■'™'  '"™  °f  *e  King. 

Those  e.™c.i;,„,  wee :  '„  ^ ,  '^  ,r';"'^  "'"'^' ''"  "■-  ™'-' 

'""nner.  thnt  il,o  famuT,  w he,  ,,  L  f  ''""'  '"  '"  ''i*?''  '■""■'•■■I  a 
'.f.™  .leserte,,  .hei;":,:  '  '  'tw' "'  f  ^PP"-*-  "'  '"e  Court. 
-"■0  bein,.  iuvacle,!  l,v  „„  enemy  "'''""•  ''"'  "'  "'  ""=  ^•""^y 

r^etieeeontinuedro  ;„::,:  :"""■'"?"!  '"  •^™'  ""'-"•  »'l  the 
First.  •"  '"  '»*"  »  P"""!  as  tl,e  reign  „f  J„„,e,  the 

Tlie  inerease  in  tlie  population  of  Great  Prit.in 
-tor  ,n  s,i„,u,ati„g  i„,prove„,ents  in     ^n^T"JZ  ""  """"'"'* 
tliere  were  to  be  fed    the  .-rente.  ,i        "="""'""•  'ni-  the  n)ore  people 

-Itivation  and  of  ai  i^f  hTL 'IZ  d  .  ™'"*'"*^  '"^  "''"'  ""''" 
<h.'  largest  crops.  '*"'''  '>'"™''  '"  "'^^  to  produee 

n-nbcr  of  haptisu,  ,,i"t  ,'1  "T  "«•""'  '7'"''''"'  ^^  "-'  "- 
of  baptis,us  was  made  up  eu^v  ten  '  '"'T"''  '"'^  """'  °™'»' 
^'-  which  was  regarded  as  1  '  ■  r^  "  "'  f'  *''™''  "^"  """'"P'''-''  V 
The  number  of  death,Va,aL  '''.".""  '"  "^  ■■"""  "  "  h™""'  W^'- 
--oeded  ,l,e  hu  ,  ;  „  „  /"  "•™'^'^'  ="''  '"  -  ^^  -  the  baptisms 
l".ion  was  shown  "  '"■■'■^i'™'!'".?  increase  in  the  popu- 

•"  about  r  millions;  i„  irso  to  •  i     „  n         '  ?.'      "  ^'^°  ''  "  "■^™ 
^.■.u.;r  census  was  ta.en,r:s  fld'toTeVo"  ^.7''  "^''  "'^  ''^^^ 

--^-::;:;:.::nTrr-'^;-'rh---- 

"Itempt  to  take  a  census  of  Z  „  7    """"   """  *''""  ™»  ''" 

was  very  unsueecs«t,d  ^    '''"  ''""■^  ""'''  ^''^^   ""^  then  it 

Brit^^d  oFtL~  "Ir  "'  '^.'"^"'-*-  of  ^--  in  Oreat 

-ne-third.  /rrowin,  fC'^i-TniioTt'"  ''"'■''"'  '"''"'''"™  ■"-■™«-'l 

<l".t  r-iod  there  wereeTpolZ™''  T  ""•"  "'""""'■  »"''  ''"">« 

0  exported  o„.r  and  above  the  quantit.v  imported  878 
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uiillinn  Imslirl.-  of  ;:nuii.  In  lh>'  I'lMiuiniiij;  U  ycius,  li"iii  lli;'.  to  1811, 
(luring  wliicli  tho  pnpiilation  nisc  from  S  millions  to  uvir  Vi  millions, 
iin  incTpa.-i-  more  rapid  than  liriti?li  ujri'ii  villurc  could  (|uilc  kwp  np  witli, 
the  total  I'xcpfs  of  imports  over  exjxirts  of  irrain  was  alioiit  13S  iriillion 
l.nshels  in  all,  e<iiial  to  about  S.800.000  bushels  of  graiu  annually. 
During  (he  last  live  years  of  the  period  referred  to,  from  IMl  to  181."i, 
notwithstanding  further  increase  in  the  population,  and  the  waste  ami 
expense  of  wars.  CIreat  Britain,  favoureil  with  good  harvests,  was  able 
to  raise  a  suHieient  food  supply  to  sustain  her  own  people. 

It  i-  inUTesting  to  think  of  that  fertile  little  island  feeding  all  her 
own  population  and  having  a  balance  for  ex]iort  up  to  about  1,")0  years 
ago.  .Nolwilhslanding  the  rapid  ini  rc'ase  in  the  number  of  food  con- 
sumers during  the  next  40  years  (up  to  181.1)  she  was  able  to  occupy 
about  the  same  independent  position.  How  dilferem  things  are  now 
with  a  population  of  about  -U  millions  and  an  annual  demand  over  and 
above  all  honu'  proiluetion  of  over  200  million  bushels  of  wheat. 

The  growing  of  regular  crops  of  cereals  and  other  food  products  is 
rendered  po.=sible  by  the  large  stores  of  |ilant  food  laid  up  in  the  arable 
soils  which  cover  a  large  part  of  tb.  cartii's  surface.  Of  the  constituents 
which  enter  into  the  composition  of  these  soils,  quite  a  number  are  taken 
up  by  living  plants,  in  varying  proportions;  but.  of  many  of  these,  the 
quantities  used  are  small  and  the  store  of  such  contained  in  the  soil  is 
usually  anipl.'.  There  are.  however,  three  ingredienls.  nitrogen,  potash 
and  phosphoric  acid,  which  plants  take  from  the  land  on  which  they 
grow,  in  considerable  proportion.  The  presence  of  these  important  con- 
stituents in  sufficient  quantity,  and  in  available  form,  determines  in  large 
measure  under  reasonably  favourable  elinuitic  conditions,  ihe  character 
and  weight  of  the  crop. 

It  is  estimated  that  an  acre  of  soil,  a  foot  deep  weighs  on  an  average 
about  3..500.00(l  lb.  and  *,'ie  resu!!s  of  many  analyses  of  good  ordinary 
loam  in  Kurope.  where  the  soil  has  been  long  under  cnltivation,  show 
that  it  contains  in  most  instances  not  less  than  3..-i0rt  lb.  of  nitrogen 
per  acre,  and  sometimes  more.  ■:^he  quantity  of  potash  varies  from 
.1.000  to  8.000  lb.  and  the  plios]ihorie  acid  from  M.oilll  lu  (l.oiill  lli.  In 
all  fertile  soils  wc  find  these  elements,  in  considerable  proportion^<, 
associated  with  smaller  quantities  of  others,  such  as  lime,  magnesia, 
silica,  etc..  together  with  large  quantities  of  humus,  the  latter  the  result 
chieflv  of  the  decomposition  of  vegetable  matter.  These  are  all  necessary 
to  the  production  of  healthy  plant  growth. 

.\n  average  crop  of  wheat  will  take  from  the  soil  for  tlic  grain  and 
straw  about  41  lb.  of  nitrogen,  50  lb.  of  potash  and  IS  lb.  of  ]>hos- 
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..nn     .  ,,r„v„lo,,   the  r„.lK.t  soil  eventually  bcconu.  poor. 

'1-t.  ,l,e  soils   „  tl,    ta',!ia„  t,      '!'''"'■  "''■'  ''"  *"--•  ■"'"^'"-" 

.o"--™™.ofpii::rt^;:- —:--:- --.n- 

.■^a„.es  ,„  ,,o":Z  :n,    r:  "!;;;;-,f^  -feHal  ™<,er,o  ,apid 
contain  is  converiwl  !„/  l        /  "  nitrogenous  matter  ♦hey 

volatile    V   1   ,™  •„Z;':,,:"'°r;r°'»  -'^  ■>■'-■  -d,  which  bemg 
a^ain  fo  the     Vt      ,  sei         '  """''^"''   "'"'  '■'•'"'"'■t  'lown 

showers  of  rain  °  ""  """^'^  "'  P'™'  ?--"•  •'.>•  succeeding 

.■...■i.^^the;::;r'v:;:v'dr^™'''''  ""^'^"^'  -^  ^-i--. 

nuri,,.  the  past    winter,    Mr    F    n      t"  stt'tTr  T"". 
dominion  Evnnrimental  F,r^.  v,      "f "  .^-    S™'*.  Chemist    of    the 
in  -ow.     I->,  „  hTtsullr    r     :     T'^  *^'  "''"^^  ^'"P^-ds 
snowfall  at  Ot    w     fZ  th  r  'T    '  ""■*  '"  '"  '"*™'  t''^  »™™^"'' 

on  each  acre  "^  "'"  '"™  "'  """"'"■"'  »-''  "i*™'™  and  nitrites 

ah.o  l!:.!:™::;:!';:'?'":^  f  '""'■^"'^  '^-"^  »■' """« ^^  -'- 

tl.-  ™  mu  1    of  his  ea'o  ,  ;■    'T'":'"  ^'  """*"'-  '""-"^-tion,  loses 
--.ed.  ,"d    .f  es    IT     •    ",'  *'?  '""™''''"'=  '-"»  -h-t  haa  been 

"" ■•''■■■!'-**'. :sri;:;L!X' 
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availalili-  i>  ivhiliv.ly  sniiill.  Mli.li  t\i-  lur^'iT  |>orti.,n  »f  Ih.'  (■kments 
of  I'fitililv  ill'.'  sl.ind  ill  llii'  Mjil  in  iiisolnl>le  I'.irin-.  lli'iur  cmly  a  small 
proixirlicm  r,l  ili,.  sMiv  laiil  up  I'm-  tliu  use  iif  tli.'  liusWiiiliiuiii  can  in 
any  ^'iven  jiur,  «l  hu  wask'il.  ii'i  iiialU'i:  how  ijjnorant  llic  I'ai-iiu-r  may  bn 
01-  Ikjh-  unwiso  tlie  trcatiiu'nt  lo  which  he  subjects  his  land.  The  process 
liy  wliich  sMcli  iiisiiliil.le  I'hiiit  f...>.l  is  changed  to  soluble  forms,  is  a 
jii-alual  one.  in  which  bacteria  are  said  to  play  an  iin]iortant  part.  This 
])rocc«s  is  also  accelerated  by  fr<'.|Ueiit  and  thonm-h  cultivation  of  llie  soil, 
so  as  lo  expose  its  particles  to  the  action  of  the  sun  and  air.  'J'hus 
industry  and  energy  on  tlie  part  of  the  farmer  bring  their  reward  in 
increased  sujiplies  of  available  plant  luod.  when,  under  favourable  di- 
niatic  eonditi'Uis.  increased  crops  arc  rciili/cd. 

Ii'cecnt  investigators  have  founil  that  when  soils  are  exposed  to  the 
air  and  rain  tor  considcralile  periods  they  show  marked  inei-eases  in  the 
quantities  of  nitrogen  thoy  contain  and  liiat  these  additions  of  nitro-en 
liav  been  brought  about  iiy  minute  living  organisms  in  the  soil,  which 
have  the  power  of  taking  nitrogen  from  the  air  and  converting  this  into 
nitroginous  compounds  which  are  retained  in  the  land. 

These  nitrogen-lixing  bacteria  consist  of  a  number  of  dillerent 
s|Hries.  varving  in  the  degri'e  of  their  n.tivity  according  to  the  conditions 
of  light,  temperature,  moisture  and  the  porosity  of  the  soil  in  irhieh 
thev  are  working.  Soil  bactiu-ia  and  other  lower  organisms  .are  also 
said  to  produce  acids  in  the  soil,  which  aid  in  dissolving  and  rendering 
assimilable  other  important  elements  of  plant  food. 

Thus  thrniigh  the  agencv  of  soil  bacteria  some  portion  of  the  nitro- 
gen lost  through  cropping  is  brought  back  directly  to  the  soil.  This 
will  partially  explain  why  land  which  has  been  imiioverished  by  over- 
cropping does  recover  some  portion  of  its  fertility  if  it  is  allowed  to 
remain  long  unused.  .Vitrogen  is  all  about  us.  It  constitutes  about 
fourt-lifths  of  the  neeaii  ..f  air  in  which  we  live.  The  supply  is  inex- 
haustible and  if  ineaiis  could  lie  devised  for  readily  producing  soluble 
compounds  containing  this  element  at  a  low  cost,  the  possibilitv  of  sup- 
plying this  important  ingredient  to  the  soil  in  quantities  sufficient  to 
induce  luxuriant  vegetation  wonld  he  permanently  assured. 

It  lias  long  been  known  that  many  farm  crops  are  greatly  improved 
bv  the  ploughing  under  of  a  previous  crop  of  clover.  Within  recent 
years  it  has  lieen  shown  that  tins  result  is  largely  due  to  the  fact  that 
clovers  in  conmiim  with  other  leguminous  plants  have  the  power  of  taking 
nitrogen  from  the  air.  and  that  this  is  done  through  the  agency  of 
colonies  of  b.icteria  which  inhabit  Small  nodules  or  swellings  on  the  roots 
of  these  legumes.     Experiments  conducted  !nr  a  series  of  years  at  the 
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"o"  niniost  ,.v,.rv  ]„,„,  ,  -  -;■''-    lormerly  tl,is  „,„  „,„,.,     "" 

\ilr,it,.  „f  «  iraniifncture 

Pivivi.lo,!  in  artif,"i„T  Crr''''  '"  ""'  P'''"C'P»1  «.mw  of  (I,       • 

ff  ™,„l,i„., '        ■     '"■  """■"g™  in  tlu.  „ir  .„„;  ,'". """/'•  ''■"■f'  been  ma.le 
Some  Ihro,.  ,„■  f  '"   ■'  ^^  ""'- 
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This  \va>  |)n..hai.l  by  tiic  aili..n  ol'  i-Unriiily  cMi  llii.  air  in  priwn.c  of 
Jimo  ami  iarl».ii.  'liiis  lumpniniil.  wliicli  can,  it  is  saiil.  he  choapiv  niiiilp. 
cmitains  aluait  -.'il  |.it  cint  «f  nilrcpii.  ami  liM  oxii.Tini.'nts  on  tnips  in 
I-;uro|ii.  during  tlio  past  tlirce  years  liavo  slinuii  salisia,  i„rv  hmiIi,  Irom 

its     IIM', 

I'ri.'sllv  was  tho  lirst  to  iliscjv.'r  that  MJi.ri  a  niiMiiro  ..f  nitn.!."'ii 
and  oxv'.'cn  is  suiijoctcil  to  the  netinn  of  olerlri.ity  ii  (iiinliination  is 
illii  led  and  a  mixture  of  nitrie  and  nitrous  acids  I'omicd.  In  ISllS. 
Sir  William  f'roolis,  in  his  annual  address  liel'oro  the  British  Assixiatiim, 
point. d  out  llie  ;;n'at  possil.ilities  in  afmospluuii'  air  as  a  source  n't 
nitrates  for  fertilizing  the  soil  and  showed  that  it  was  pnssihle  liv  the  nse 
of  a  powerful  eunrnt  of  cOeelricity  t.i  c-oinhin,-  ihc.  nitrogen  (-xistini;  in 
the  air  witli  tho  ozygen  also  found  in  the  air  and  thus  to  uuiVe  nitrie 
acid.  In  this  way  the  means  eoidd  he  found  to  inereas,.  tli,.  productivity 
of  the  grain  growing  areas  in  the  world,  without  wliieh  he  maintained 
there  was  danger  of  a  shortage  in  tho  suppiv  of  wheat  in  the  future.  ITn 
ventured  to  predict  thai  eleefri.al  energv  produc'ed  hy  water-falls  would 
at  no  distant  time,  be  ntilised  for  tho  production  of  nitrncenous  com- 
pounds suitable  for  plant  food. 

Attempts  to  realize  this  predic-tion  lia\e  rccvnlly  licvn  made  in 
sevc;ral  countries.  An  .\nieriean  company  was  fornu-d  with  this  objc<c  t. 
which  had  at  its  disposal,  at  Xiagara  Falls,  several  thousand  hors,-  power. 
After  spending  about  a  million  dollars,  considerable  .puintities  of  nitrie 
acid  were  made  hut  il  was  found  that  the  cost  of  manufaehire  was  too 
great  to  permit  of  the  company  competing  .successfully  with  the  present 
sources  of  supply.     Hence  the  project  has  heen  abandoned. 

A  similar  mi.sfortune  overtook  a  company  which  organised  a  plant 
with  a  similar  olijVct  at  Freiburg  in  .Switzerland. 

Quite  recently,  however,  information  has  been  reei'ived  lo  the  effect 
that  Norway  has  solved  the  problem.  .\  lai-ge  plant  has  bcvn  established 
by  a  syndicate  having  at  its  dis|K)sal  from  several  large  water-falls,  about 
400.000  horse  power.  The  works  have  been  established  at  .Votodden. 
near  the  falls  of  the  Tenelf.  whi  h  furniahes  the  necessary  electrical 
energy.  At  this  factory  more  than  n3,0nn  lb.  '  lanv  nitrie  aciil  is 
made  per  day,  directly  from  the  air.  From  lO.orf  o.noo  horse  power 
is  said  lo  be  necessary  to  carry  this  work  on  su. .  4nl!v,  The  nitric 
acid  is  saturatc-d  with  lime  and  th-  resulting  calcium  nitrate  is  used  as 
11  fertiliser.  The  particulars  of  the  jiroeess  are  not  yet  fully  known, 
hit  it  is  said  that  nitric  acid  can  only  be  made  at  present  at  li  price  to 
stand  the  competiii.m  of  the  nitrates  fiom  Chili,  where  the  power  from 
the  water-fall  can  be  had  for  about  three  dollars  per  horse  power  per 
year. 
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Err  r--:-:- '^H"  "-^^^ 
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;;-^,T,. .:;;":-;:-:-;;-..:,., ^„:Jt:;t:^,: 

'n  nhirh  „  „i       ,  "'"0  "f  P  msnlinl,.  ,  f  !■  '  l^o  bones 

<r.s,,  ,  „;  '  ■'';''""'^  '"'"'>"  "i  ..rlr'  """"■"■^  tl-^  first  f„™ 
"-.■fo  t:,f ;;  -"  •'-  finer  „,.,  ^r  ™,  :»!;»:  ^he  bone,  .ere 
'i-  i-in    1     w?''  ''"^'•'•'  '•'■"''""•■I.     Bone  J,  ,        "r  '"■""'P'  ""d 
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i|uiintitii'(,  anil,    in 
lu  Ti'nnessri'.  uImi 


<'iir"liiia.   iMiniTiil    |ilic.s|iliali  s  ari'    fniinil    in    larp' 
KIciiiilii,   thi^  slll1^llln^'l;  is  slill  iii.iic  al>iinilanl. 
t'Xtfnsive  deiK)flit-j  t-xist. 

Annlhcr  almnilaiil  sonnc  nf  pliDsphcirie  aiid,  is  a  Ipv-prriduft  ip  thp 
inaniifaclarc  cif  slivl.  Miuh  nf  tli.'  imn  mcd  for  this  iMirp..«('  in 
Kn^rlanil  ami  (liniinnv  (-..nlains  small  'inantitiis  of  phoapluinis,  which 
makt'fi  Ihf  iiKtal  l.riltir  nnil  until  for  many  purposes.  In  tho  prmcss  of 
Iransforminir  llu'  imn  into  sliil.  ihc  rnclal  is  luatol  tn  a  very  hijili  toni- 
poruluiv  vvli.n  llii  plmspliorus  is  volalilisi'fl  anil  tlio  vap.uir  pass.'il 
thrnu;;Ii  lime,  with  which  it  conihincs.  tcmmnfi  phiisphato  n(  linio.  I-'.ir 
many  years  the  sla;;  fmm  the  iron  furnnics  was  thou^'lit  to  he  of  no 
lahic.  hut  chemical  analyses  showcil  that  it  containeil  large  quantities  of 
phosiihoric  acid  in  nvailahle  form.  This  sla};  is  now  pround  to  a  fine 
powder  and  sold  as  a  fertiliser  under  the  name  of  "  basic  slaR."  The 
fierman  iron  work.'-  make  ahi>ut  400,000  tons  of  this  phosphatic  fertiliser 
every  year,  and  iar^fc  fpiantitics  are  also  made  in  England,  Belgium  ami 
other  countries. 

From  the  facts  suhniitted  it  seenis  evident  that,  as  far  as  the  three 
essential  elements  of  plant  food  are  concerned,  it  is  highly  proh^ihje  ihat 
there  will  always  he  a  sufficiency  for  the  ncerls  of  mankind,  and  that  the 
waste  arising  from  the  cropping  of  the  land  may  he  so  far  restored  .u 
to  assure  permanent  fertility.  The  idea  sometimes  advanced,  that  the 
rapid  increase  in  population  will  after  a  time  out-grow  the  possiliilitiea 
of  the  earth's  production,  seems  to  point  to  a  very  remote  contingeacv. 
'1  he  facilii;  with  which  largo  areas  of  the  earth's  surface  could  he  stimu- 
lated to  increased  productiveness,  added  to  the  enormous  areas  of  fertile 
land  still  in  its  virgin  eondilicm.  should  I*  sullicicnt  to  iiuiet  any  fears 
on  that  .score  f<ir  a  very  long  time.  We  know  that  in  some  parts  of 
Great  Rritaiii  lands  have  heen  cultivated  more  or  less  ccmtinuously  for 
upwar.ls  of  a  thousand  years  and  yet  are  new  jirohahly  producing  as  large 
cro|)s  as  they  ever  did.  This  has  been  m-  ly  accomplished  by  tha  feed- 
ing of  stock  with  the  crops  grown  on  the  .,id  and  apjdying  the  manure 
obtained  to  the  soil.  Tn  this  way,  if  the  return  is  complete,  about  DO 
per  cent  of  the  important  elements  of  plant  food  taken  by  crops  from 
the  soil  can  he  restored  to  the  land.  By  stipplementing  the  farm  manure 
with  occasional  ajiplications  of  artificial  fertilisers,  good  crops  may  be 
indefinitely  maintained. 

The  value  of  animal  excreta  as  a  fertilizer  has  been  appreciated  by 
ihf  husbandman  as  far  tack  as  records  go.  hut  it  was  not  until  1801 
Ihat  much  light  was  thrown  on  the  value  of  the  mineral  constituents  of 
plants,  when  Tie  Saussure  announced  his  discovery  of  the  significance 
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11  I.  ast„iM.l,iii,'  Imw  „n„ii  ih,.  i,r„,„,ri„,n  ..f  iM.,i,lur.-  In  ,.  «.il  ,an  Iki 
inlluMUrrI  l,y  cuitivalion.     S,„l  when  ull„w.-d  t..  irrnain  f.>r  a  tiiuf  un- 

di«ti.ii«..l.  Kra.lualh  s,. *  into  whot  i*  known  as  u  nipiUnrv  ion,liti..n. 

lhr.,uf:l,  wl.iili  wal.T  in  llie  soil  WIow  i»  brou.L'lit  r.-.i.lily  to  'tlio  surfiwo. 
whi.n.  II  |.va|„,ratc«.  If  soil  i»  ..lloviwl  1„  n.n.uin  \mg  in  tliia  condition. 
It  will  iHiii);  «iit,T  lliuK  fron,  .oi;«l,K.ralilc  ili'inlis.  Tlii.  iiloii-hiiu?  "f  a 
«oil  l.mik«  lip  this  cupillarv-  «trii(  luri'.  anil  »iil.»..,|ucnt  cultivation  |iii|. 
Tensca  it  ami  mhucs  it  to  a  pood  ronilili.m  of  tilth.  AftiT  tils  tlio 
nicr.'  siral,l,in-  of  tli..  <oil  lo  il„.  ,|,.pil,  of  an  liuOi  or  t»„  Iriivo.  thn 
surface  in  a  r«iroiis  conilitiof  wliich  ada  like  a  iiiiilcli  nn.l  prevents  inneh 
of  llie  moisture  Mow  from  e«<a[Mns.  Thus,  hv  jii,I„ioiis  culllvati.,n. 
the  proimrlion  of  iiioigtiiro  In  a  soil  can  he  reKuliil.d  and  loss  ,  ontrolled 
In  till*  a-ay  crops  can  often  be  produeod  on  .<emi.arid  land,  loo  d-v  to 
give  lavouiiJile  results  with  ordinarv  treatment. 

.\  few  n.onients  niusl  now  !>,■  jiveii  lo  !he  latter  part  of  mv  subject, 
rcferrinj;  to  the  f,'reat  progress  made  in  agriculture  in  Canada  during  the 
past  few  years. 

■rwenty-lhree  years  ul'o  farming  in  Canada  «,is  ,11  a  verv  d.-jiressed 
condition  and  in  ].ns!  -he  House  of  Commons  appointed  a  Select  Com- 
mitlei  to  enquire  into  lids  sid.jVet  and  to  suiigest  the  best  means  of 
developing  a;'d  encouraging  the  agricuKural  ino^rests  of  this  country. 
Careful  Investigation  le.1  to  the  cuidusioTi  that  the  gcuieral  lack  of  suc- 
cess was  not  due  to  any  fault  of  the  soil  or  climate,  nor  lo  want  of  indus- 
try among  the  farmers,  hut  ,0  ,1,  ,,,,ive  farming  from  want  of  skill  and 
knowledge  In  nil  branches  of  tliis  work,  ami  up  to  this  time,  no  provi- 
sion had  been  made  by  the  (iovernment  to  remedy  this.  There  Is  pro- 
bably no  industry  engaging  the  attention  of  mankind  that  requires  more 
skill  and  general  Information  to  conduct  successfully  than  farminz 
Competition  In  food  products  is  kei-n  throughout  the  civilized  world, 
and  the  farmer  must  turn  to  practical  account  every  advantage  within 
his  reach  to  improve  the  quality  of  his  products  and  to  lessen  the  cost 
of  their  production  if  he  is  to  Improve  his  position. 

The  Committee  recommended  that  the  Government  should  establish 
experimental  f.irms,  where  experiments  might  be  carried  on  in  all 
Lranches  of  agriculture  and  horticulture  and  that  the  results  of  this 
work  should  be  published  from  time  to  time  and  distributed  freely 
among  the  farmers  of  the  Dominion. 

The  recommendations  of  the  Committee  were  favourably  received 
and  early  in  188G  an  act  was  passed  authorizing  the  Government  to 
establish  a  central  experimental  farm  and  four  branch  farms.  The 
central  farm  was  to  be  located  near  Ottawa  and  the  branch  farms  in 
diffcnjnt  parts  of  the  Domi-^j.  one  in  the  Maritime  Provinces,  one 
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with  siniilur  rlilliiLiiaini.  mul  aixinil  ImiIIi-Iih-  <iii  iiui 
jiili  Imvi'  Imk'ii  |>ulili«lii'il  mill  »i.|.'l>  •li.iill  uinl. 

Till'  Uu'kwaril  liilHltliiiii  i.r  uj(niiiliur..  in  Canu.ii 
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iiuuiui>il  ivvi-ritv 

and  aiKulii'rnifiil, 

ilii'  raniuTH  i)f  iliis  iNunlrv.  I    iliink 

Canuilian  furnit'iit,  „t\ 
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an  a\ri'a^t',  ai'<-  an  wrll  iiil'oM I  a 


ntt  'nori'  ^t-niT- 


ally  |im(!ri'>iiin>  ilaui  Haw  i>f  any  (■liar  mniurv  in  IIh'  worlil. 

'i'la'  MviN'riiiiinlal  TarnH  lian'  U'.'U  nni'  of  Ihi'  irM|»irlant  fai  toH  in 
i'iluiali\i'  Biii-k  iif  llifs  i-.ainlrv  anil  Ihr  lloM'rniai'nt  ij  nmv  mhi'K 


iinatlian   t'arnur^  tn  jiuin  knnwii'tlkrt*  )iv 
t-\|K'iina'nlal  staliont 


I  la 

milling  l>i  till'  ii|i|»Mliriilv   nl'  I'l 

iniTi-asin;:  the  nuniU'r  t»r  ttii-!*!-  inHiiliiliiin<i.     '['\ 

liavi'  iTniitl.v  Ini'ii  i-»lalili,l«-.|  in  AllH'.la.  i.m-  in  Uu-  .(jiitluTn  part  ..f  tli,- 

provini-f  at   LctlihriiiL'i-.   t<i  staily   tla-  various  pniijl.-in^  i-nniii't-t.-J   hh!i 

irri|;atii>ii  and  ilry  I'arrnin);.  alal  i.ia>  fnrtliiT  nuith  at  l.a(oial«'  to  fai 

on  cviHTiincnt*  in  cvn.Tal   I'aniiinv'  <n'tal.li'  lor  that  ilistriit      i:x|ii 

mcnls  an'  alriii   in   |>ri)«nss   nlul.T  li'iviTiuncnt   .linili.m   in   Ihi'   I'l', 


Itivpr  nnintry  and  tla-  Vnkon.     1 1 

"ill  slairlly  In'  I'stahli^la.l  on   I'l 

nial   in  nortla-rn   Saskat«-la-aan. 

nthlTH  tin  that  fvt'nlaally   iIii-m' 

cii-ntly  nuna-riMH  to  i t  llic  ni'fd>  of  our  varioa^i  cliniuti'' 


is  cNfinird    thai  other  sal)-'*lation^ 

in.  I'  I'MnanI   Isl I.  \'an.'onvi'r  l»laiiJ 

'I'la'.-.'  uill   lai  d.ail.l    Ik'   follo»,.,|   l,i- 
i'\|h':-irni-tilal    in^tittHioiis   wdl    It.-  sulU- 
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a-    i-cpntution    ol'   fanada    a*  an   advanei'd   a^ricniturat   ccninlry 


^tan.U  high,  aral  olhor  nations  iir.    raini'stt 


V    intiTt-stinL;   thrnis 'Ivi-d  iu 


Ihi'  liiH'  auri.nltural   |aoduil<  for  mImiIi  Canada  U  now  laili'd.      Wla 
thi'  Nuiioiml   Millir' 


liation  ol   (.r..at   llrii 


ain   h.'^au  Ihiir  t'lTorU 


t.>  improve  thi'  i|ualily  of  |h.'  vv  a-ai  grown  in  till'  Mother  I'ountrv,  apiili- 
(ation  was  nuKh'  lor  ihc    Im'sI    ivhi'ats    olilainahl.'    hero  an.l    altlMU-'n 


varieties  were  nhlainid  hv  Ihem  I'r 


othi 


hi 


untru's,  none 
yet  iHin  fcnind  siiiwiior  to  the  k'st  of  those  sent  from  Cana.la.  Many 
other  lands  have  also  soaglit  for  samjdes  of  ihi'  agrieidtural  product.! 
of  this  eountry  f.ir  trial.  .Vnamg  the  lirilish  Cohuiies  jaany  dilTerent 
sorts  have  h'-a  sent  to  Australia.  South  Afriea  an.l  Xewfoundlan.1. 
Ili.lia  has  applieil  for  son„.  ,,|  n,,.  |„.st  proilu.ls  for  lest  in  tliat  e.mntrv 

espeeially  in  th.'  hit;her  allitmles  in  ll amntain  distriels.        Ifei|uesti 

have  rivently  eorm-  from  'i'liilKt  for  f.>..d  materials  likely  to  he  gnjwn 
with  sueeess  in  the  high  plains  of  that  eminlry  at  allilii.les  rangini;  from 
l-i.noo  to  lli.OIII)  feel.  In  response  lo  reipiisls  fr.iiM  tla-  1,'iissian  Ilepart- 
nient  of  Agrienllnre  many  varieties  of  wlaal.  harl.v  an.l  maize  have  lieen 
supplied  whhh  are  heing  tesled  in  dilfepnt  parts  .>f  that  Knipire.  Even 
from  Kgypt  the  great  granary  of  early  times  niiuists  for  Tanadiau  grain 
h«ve  been  received  and  the  varieties  sent  are  now  being  tested  at  Kliar- 
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